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METHOD AND SYSTEM FOR EMPLOYING
UNDERUTILIZED COMMUNICATION
CHANNELS AS OUTBOUND GATEWAYS

This application claims the benefit of U.S. Provisional
Application No. 60/520,769 filed Nov. 17, 2003, which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates generally to telecommuni-
cations, and more particularly to the utilization of underuti-
lized communication channels as outbound gateways.

The public switched telephone network (PSTN) has pro-
vided reliable voice and data communication for many
years. As 1s well known, the PSTN 1s a circuit switched
network 1n which a call from a calling terminal to a called
terminal creates a dedicated circuit between the two termi-
nals. The circuit carries voice or data signals between the
two terminals. For many years, the PSTN has been the
primary form of telephony communication. Most homes and
businesses today have at least one connection to the PSTN.
The physical connection from a customer premises to the
PSTN 1s referred to as the local loop. Most commonly, the
local loop comprises twisted pair copper wire between the
customer premises and the central oflice (CO) of a local
exchange carrier (LEC). The twisted pair generally provides
analog telephone service, but 1n some installations provide
tor high bandwidth communications via a digital subscriber
line (DSL).

More recently, customer premises are also connected to
other types of high bandwidth communication networks. For
example, many homes have a connection to a cable televi-
s1on network, which 1s generally implemented using coaxial
cable, optical fiber, or a combination of the two (e.g. hybnid
fiber-coax (HFC)). Originally, the cable television network
was used for downstream communications from a cable
head end to the customer premises. More recently, such
networks have been modified to provide bi-directional data
transport in both the downstream and upstream directions.

The increase in connectivity to high bandwidth data
networks has also led to the provisioning of new services
over such networks. For example, telephony service 1s now
available via a high bandwidth data connection (e.g., via the
Internet) using voice-over-Internet-Protocol (VoIP). The
VoIP protocol transmits encoded voice as data packets via a
high bandwidth data network. The voice data 1s encoded and
decoded at the endpoints (or at some mtermediate network
location) so that a voice conversation between two tele-
phones may take place.

Since many customer premises now have connections to
multiple networks, with one such network often being a high
bandwidth network, there 1s often unused bandwidth
between the customer premises and the one or more external
networks. One use for such unused bandwidth 1s described
in U.S. Pat. No. 6,738,470 (the “°470 patent”), which
describes a technique for using one subscriber’s DSL con-
nection to route a digital telephone call to a PSTN phone
without using a central oflice gateway to convert the call
from the digital domain to the analog domain. The sub-
scriber whose DSL connection 1s used as the gateway 1s
called a “pass-through™ subscriber, as the telephone call 1s
passed through that subscriber’s premises and equipment,
but does not terminate there. In eflect, this system uses
unused bandwidth of a subscriber 1n order to utilize equip-
ment at the customer premises as a gateway. One of the
advantages of such a system, as described 1n the "470 patent,
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1s that 1t avoids the cost of processing by a central gateway
(e.g., the local telephone company). Thus, rather than uti-
lizing a central gateway for processing a call, and paying for
such processing, processing may be performed at a customer
premises, thereby avoiding the cost of central gateway
processing.

BRIEF SUMMARY OF THE INVENTION

While there are certain benefits to processing a call 1n
accordance with the techniques of the 470 patent, some
significant problems have been identified. For example,
using a customer premises equipment as a pass-through
gateway works well only so long as the customer premises
acting as the pass-through gateway has suflicient unused
resources (e.g., bandwidth and computing capability) to
support the pass-through data flow, and only so long as such
suflicient unused network resource availability continues.

T'he present mnventors have realized, however, that while
a customer premises may initially have suflicient available
resources to act as a gateway, resource requirements change
over time. As such, a customer’s increased resource require-
ments may be unable to be fulfilled 1t the customer’s
resources are being used to handle a call between two other
users 1n accordance with the above described pass-through
technique of the 470 patent. The present invention solves
this problem by providing a technique for re-routing a call
to a called terminal via alternate residential gateways
depending upon resource usage at the residential gateways.

In one embodiment of the invention a call from a calling
terminal to a called terminal 1s routed to a first residential
gateway at a first customer premises via a broadband data
network and then routed from the first residential gateway to
the called terminal via a local area network. The call 1s
thereafter re-routed to a second residential gateway at a
second customer premises via the broadband network and
then routed from the second residential gateway to the called
terminal via the local area network. In an embodiment in
which the local area network 1s a public switched telephone
network, the routing from the residential gateways to the
called terminal comprises the step of initiate a telephone call
from the residential gateways to the called terminal via a
central office. In an embodiment 1n which the broadband
network 1s an IP network, the residential gateway receives IP
data packets contaiming voice data for the telephone call and
converts the IP data packets into analog voice signals.

The re-routing of the call via the second residential
gateway may be 1n response to a determination that the first
customer premises requires bandwidth (of either the broad-
band network or local area network) or other resources that
are being used by the telephone call being routed via the first
residential gateway. The call 1s thus re-routed via the second
residential gateway 1n order to iree up the resources needed
by the first customer premises.

These and other advantages of the mvention will be
apparent to those of ordinary skill 1n the art by reference to
the following detailed description and the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a high level network diagram of a network
in which the principles of the present immvention may be
implemented;

FIG. 2 shows a high level block diagram of a method for
providing alternate residential gateway routing;
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FIG. 3 shows a communication network i which the
principles of the present invention may be implemented;

FIG. 4 shows a flowchart of the steps performed 1n the
network to provide alternate routing 1n accordance with an
embodiment of the invention; and

FIG. 5 shows a flowchart of the steps performed at the
residential gateway to provide alternate routing in accor-
dance with an embodiment of the invention.

DETAILED DESCRIPTION

FIG. 1 shows a high level network diagram of a network
in which the principles of the present immvention may be
implemented. FIG. 1 shows a calling terminal 102 connected
to a broadband data network 106 via communication chan-
nel 104 and connected to a local area network 114 wvia
communication channel 128. Local area network 114 1is
connected to local area network 130 via communication
channel 126. Broadband data network 106 1s connected to
residential gateways 110 and 122 via communication chan-
nels 108 and 124 respectively. Residential gateways 110 and
122 are also connected to local area network 130 wvia
communication channels 112 and 120 respectively. Called
terminal 118 1s shown connected to local area network 130
via commumnication channel 116. Calling terminal 102 and
called terminal 118 may be, for example, telephones, or any
other communication device. The communication channels
shown 1 FIG. 1 may be direct connections, or they may be
indirect communication channels with intermediate connec-
tions (or other networks) between the shown endpoints.

The residential gateways 110 and 122 represent devices
which perform a gateway function as will be described 1n
turther detail below. These gateways may be implemented 1n
various ways. The gateways may be dedicated devices that
perform the required functions, or the gateways may be
implemented using an appropriately programmed computer
which may also perform other functions as well. The imple-
mentation of a gateway using hardware, software, or a
combination of hardware and software 1n accordance with
the principles of the present invention would be well known
to one skilled 1n the art given the description herein.

The principles of the present invention are useful, for
example, when calling terminal 102 places a call to called
terminal 118, and either a direct connection using certain
network service providers i1s unavailable, or for some other
reason a direct connection using certain network service
providers 1s undesirable. One reason such a direct connec-
tion using network service providers may be undesirable 1s
that such a connection would require processing by a third
party network provider which would charge an access or
processing fee to process the connection. For example,
consider calling terminal 102 placing a call to called termi-
nal 118. The call could be completed via the two local area
networks 114 and 130. However, assuming 1t may be unde-
sirable to connect via these networks due to unavailability or
cost of network elements within these networks, an alterna-
tive path may be desirable. For example, the call may be
connected via broadband data network 106, through resi-
dential gateway 110, through local area network 130 and to
called terminal 118. Although local area network 130 1s used
tor this alternative routing, there may be reasons that routing
via the residential gateway 110 through local area network
130 provides certain cost savings.

In an advantageous embodiment, residential gateway 110
1s located at a customer premises. Given the state of current
network connectivity, many customer premises (€.g., resi-
dential buildings and homes) have excess capacity in terms
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of both network bandwidth as well as processing capability.
With respect to bandwidth, the residential gateway 110 may
have a broadband connection to broadband data network 106
as well as a relatively lower bandwidth connection to local
area network 130. It 1s likely that at least at some times this
total bandwidth 1s underutilized. Similarly, 1 residential
gateway 1s a standalone device, or an appropriately pro-
grammed computer, 1t 1s likely that at least at some times the
processing capability of the residential gateway will be
underutilized. These underutilized resources (1.e., bandwidth
and processing capability) may be used to route a call from
calling terminal 102 to called terminal 118 using the above
described alternate path.

One problem with such alternate routing is that the
resource requirements of the customer premises at which the
residential gateway 110 1s located may change over time. IT
customer premises resource requirements imcrease during a
time when the customer premises resources are being used
to route a call between calhng terminal 102 and called
terminal 118, there may be insuflicient resources to satisiy
the needs of the customer at the customer premises. This, of
course, 1s an undesirable situation. While customers paying
for bandwidth and processing capability at their premises
may be willing to allow underutilized resources to be used
to connect third party calls, such customers would be
unwilling to allow such resource use 1f 1t meant that the
customer premises resources may be unavailable when
needed by the customer.

The present invention solves this problem by providing
alternate residential gateway routing when resources which
are currently being used to route a call between two other
parties are now required by the residential gateway. FIG. 2
shows a high level block diagram of such processing. First,
in step 202, a call request 1s recerved by a network node. In
step 204, the call 1s routed to the called terminal 118 via a
residential gateway (e.g., residential gateway 110). As used
herein, the term serving residential gateway will be used to
identity the particular residential gateway which 1s currently
being used to route a call between two third parties. Next, in
step 206, 1t 1s determined whether there continues to be
suilicient resources available at the serving residential gate-
way to allow the serving residential gateway to continue to
service the call between to the two third parties. As repre-
sented 1n FIG. 2, the serving residential gateway will con-
tinue to service the call so long as suflicient resources are
available. Upon a determination that there are no longer
suilicient resources available at the serving residential gate-
way to allow the serving residential gateway to continue to
service the call between to the two third parties, then in step
208 the call will be re-routed from the calling terminal 102
to the called terminal 118 via a diflerent residential gateway
(e.g., residential gateway 122). Processing will then con-
tinue so long as the new serving residential gateway con-
tinues to have suflicient resources to handle the call between
the two third parties. In this manner, underutilized resources
at customer premises may be used to route calls between
third parties, while accommodating changing resource
requirements at the residential server. The call may be
re-routed as often as necessary in this manner.

In various embodiments of the invention, there will gen-
erally be suflicient residential gateways with underutilized
resources to allow the call between the third parties to be
serviced without interruption. Of course, the number of
available residential gateways will vary depending upon the
particular implementation.

It 1s to be noted that the principles of the present invention
may be implemented in various types of network configu-
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rations. For example, the broadband data network 106 may
be any type of broadband network (e.g., the Internet) or
combination of networks. Similarly, the local area network
130 may be any type of local area network (e.g., public
switched telephone network (PSTN), wireless network,
etc.).

Having provided a high level description of the present
invention 1n FIGS. 1 and 2, a more detailed description of
one advantageous embodiment of the invention will now be

described 1n conjunction with FIGS. 3, 4 and 5. FIG. 3

shows a communication network in which the principles of
the present invention may be implemented. Calling tele-

phone 302 1s connected to a central oflice (CO) 304 1n the
PSTN wvia local loop 303. Assume telephone 302 goes off
hook and dials the telephone number of called telephone 308
at customer premises 310. Assume for purposes ol this
example, that called telephone 308 1s not connected to the
same CO 304 as calling station 302. In accordance with
conventional telephone routing, CO 304 would route the call
to telephone switch 306, which may be, for example, a long
distance switch operated by a long distance telephone com-
pany. The telephone switch 306 would then route the call to
the terminating CO 312 which would then make the con-
nection to called station 308 via PSTN interface 338. As
discussed above, however, 1n some circumstances routing
the call from switch 306 to CO 312 may be undesirable (e.g.,
because the service provider associated with CO 312
charges certain fees for such routing). In such a circum-
stance, alternate routing may take place as now described 1n
conjunction with FIG. 4, which shows a flowchart of the
steps performed in the network to provide alternate routing
in accordance with the principles of the present imnvention.
The steps of FIG. 4 will be described in conjunction with

FIG. 3.

Referring to FIG. 4, 1n step 402 a PSTN call 1s recerved
from telephone 302 at switch 306 via CO 304. In step 404
the switch 306 determines whether the call 1s a candidate for
residential gateway routing. In performing this step, switch
306 will determine the location of the telephone 308 and will
determine whether residential gateway routing 1s available
to this terminating telephone 308. If residential gateway
routing 1s not available, then the call 1s routed 1n a conven-
tional manner (e.g., via CO 312) 1n step 406 and processing
ends. IT 1t 1s determined 1n step 404 that the call 1s a
candidate for residential gateway routing, then in step 408
the call 1s routed to border element (BE) 314. The BE 1s a
network node which acts as a gateway between the PSTN
and the internet protocol (IP) network 316. In accordance
with an advantageous embodiment, network 316 utilizes the
Session Initiation Protocol (SIP) in order to set up connec-
tions (e.g., Voice over IP (VoIP) calls) between terminals.
SIP 1s a well known application-layer control protocol used
to establish, modily and terminate sessions such as IP
telephony calls. SIP 1s described 1n detail 1in Internet Engi-
neering Task Force (IETF) Request for Comments (RFC)
3261; SIP: Session Imtiation Protocol; J. Rosenberg, H.
Schulzrinne, G. Camarillo, A. Johnston, J. Peterson, R.
Sparks, M. Handley, E. Schooler; June 2002, which 1s
incorporated by reference herein. The details of SIP will not
be described herein, as the protocol 1s well known to those
skilled 1n the art. The protocol will be described only 1nsofar
as necessary for an understanding of the present invention.
In yet another embodiment of the invention, the IP network
316 may be designed in accordance with, and operate
according to, a distributed feature composition (DFC) archi-

tecture as described in U.S. Pat. No. 6,160,883, entitled
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Telecommunications Network System and Method, which 1s
incorporated herein by reference.

In step 410 the BE sends a request to the SIP controller
318 requesting call setup. The SIP controller 318 1s an IP
network node that controls the setup of VoIP calls. The SIP
controller 318 1s connected to an application server (AS) 320
and database (DB) 322. An application server is network
logic which provides a particular network service. In the
present description, AS 320 provides the logic for imple-
mentation of the residential gateway routing service. Thus,
AS 320 represents a functional block, and such functionality
may be implemented 1n various ways. For example, the AS
320 functionality may be implemented within the SIP con-
troller 318 network node, or may be implemented 1 a
different network node which contains the appropriate sofit-
ware and hardware for implementing the AS 320 functions.

The SIP controller 318 1s also connected to database (DB)
322 which contains information used by the SIP controller
318 and the AS 320 1n order to determine an appropriate
residential gateway to use as the serving residential gateway
for a particular call. For example, the DB 322 will contain
information regarding all of the residential gateways which
are available for use as serving residential gateways.

Returning now to step 412, the AS 320 will determine
which residential gateway to use as the serving residential
gateway for the current call. This determination 1s made by
accessing the DB 322 for the list of available residential
gateways. In one embodiment, the DB 322 also contains
information regarding the resources available at each of the
residential gateways 1n order to choose a serving residential
gateway with underutilized resources. The DB 322 may
maintain this information by receiving such activity infor-
mation from the various residential gateways. The AS 320
will also take into account the location and network con-
nectivity of the various residential gateways 1n choosing a
residential gateway. Upon a determination of the serving
residential gateway, the SIP controller 318 will provide
routing information (e.g., IP address) of the serving residen-
tial gateway to the BE 314. Assume, for purposes of the
present discussion, that the AS 320 has identified residential
gateway 324 at customer premises 328 as an appropriate
serving residential gateway. Residential gateway 324 1s
connected to the IP network 316 via a conventional cable
modem 326 as 1s well known 1n the art. Thus, the routing
information returned to the BE 314 by the SIP controller 318
1s the IP address of residential gateway 324. The residential
gateway may be implemented 1n various ways. The residen-
tial gateway may be a separate processing unit, or it may be
a module (hardware, software, or a combination of hardware
and soltware) incorporated into some other device (e.g., a
personal computer).

In step 413 a request 1s sent by the SIP controller 318 to
the chosen residential gateway to request that 1t act as the
serving residential gateway. In step 414, the BE 314 converts
the PSTN telephone signals received from switch 306 into
data packets for transmission via the IP network 316. In
accordance with the routing information received from the
SIP controller 318 1n step 412, the BE 314 transmats the data
packets carrying the voice call to the residential gateway
324. Step 416 represents the step of momitoring (either active
monitoring or passive monitoring in response to a message
received Irom the residential gateway) to make sure that the
serving residential gateway 324 continues to have suflicient
resources to continue serving the call. So long as serving
residential gateway 324 continues to have suflicient
resources, the BE 314 will continue to route the voice
packets to serving residential gateway 324.
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Upon a determination in step 416 that the serving resi-
dential gateway 324 no longer has suflicient resources (as
described below 1n connection with step 308 of FIG. 5), then
control passes again to step 412 during which the AS 320
will determine an alternate residential gateway to use as the
new serving residential gateway for the current call. This
determination 1s again made by accessing the DB 322 for the
list of currently available residential gateways. Upon a
determination of the alternate residential gateway, the IP
address of the alternate residential gateway 1s provided to
the BE 314 and in step 414 the BE now sends the voice
packets to the new serving residential gateway. With refer-
ence to FIG. 3, assume that the AS 320 identifies the
residential gateway 334 as the alternate serving residential
gateway upon a determination that residential gateway 324
no longer has suflicient resources to act as the serving
residential gateway. In such a case, then steps 413 through
416 are repeated with residential gateway 334 as the serving
residential gateway and the BE 314 will begin sending the
voice data packets to residential gateway 334 via network
interface card (NIC) 336 at customer premises 332. NIC 336
1s shown at customer premises 332 to illustrate that various
types of network connections are available between the
customer premises and the IP network 316.

Having described the network processing for choosing a
serving residential gateway (in this example residential
gateway 324) and routing voice packets to the serving
residential gateway, the processing steps which take place at
the residential gateway will now be described 1n conjunction
with the flowchart of FIG. 5. In step 502 the residential
gateway 324 receives the request to act as the serving
residential gateway that was sent by the SIP controller in
step 413. This request includes an 1dentification (e.g., tele-
phone number) of the called telephone 308. In step 304 the
serving residential gateway 324 places a PSTN telephone
call to the called telephone via PSTN interface 325 and CO
312. In step 306 the serving residential gateway 324 con-
verts voice data packets received from the BE 314 to analog
voice signals and transfers the analog voice signal to the
PSTN connection which was set up 1n step 504. As repre-
sented by step 508, the conversion and forwarding of voice
signals to the PSTN connection continues so long as the
serving residential gateway continues to have suflicient
resources to continue acting as the servicing residential
SErver.

As described above, there are several reasons why a
residential gateway may 1nitially have sutlicient resources to
initially act as the serving residential gateway but thereafter
no longer have such available resources. One example 1s 1
the connection to the broadband network was initially
unused, but at a later time a user at the customer premises
328 mitiates use of the broadband connection (e.g., for web
browsing, email, VoIP telephone call, etc.). It 1s possible that
there 1s insutlicient bandwidth to the broadband network in
order to support both the customer use as well as the third
party call processing as described above. In such a case, the
residential gateway, which 1s configured to recognize the
contlict, sends a message to the SIP controller 318 (step 510)
111dlcat111g that 1t no longer has suflicient resources to act as
the serving residential gateway to the third party call (this 1s
the message which triggers the “NO” branch of decision
416). Another example of the residential gateway not havmg
suilicient resources to continue acting as the serving resi-
dential gateway 1s if the connection to the PSTN network 1s
needed for either an mcoming PSTN call to the telephone
330 at the customer premises 328 or an outgoing PSTN call
from the telephone 330 at the customer premises 328. In this
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case, 1t 1s the bandwidth to the PSTN network (e.g., the local
loop) that 1s msutlicient to support both the new telephone
call and the existing third party telephone call. Again, the
residential gateway 1s configured to recognize this situation
and send a message to the SIP controller 318 indicating that
it no longer has suflicient resources to act as the serving
residential gateway to the third party call. While the above
two situations are examples of lack of sutlicient bandwidth,
there 1s also the possibility that the residential gateway 324
will lack suflicient processing capability to continue acting
as the serving residential gateway. For example, consider the
embodiment 1 which the residential gateway 324 1s imple-
mented as a module of a personal computer located at the
customer premises 328. In many situations, the processing
Capablhty of a personal computer 1s suflicient to multitask
the serving residential gateway task as well as other tasks
that may be required for the computer. However, a processor
intensive task mitiated at the computer may result in the
computer lacking suflicient processing capability to support
both the processor itensive task and the third party tele-
phone call. Again, the residential gateway 1s configured to
recognize this situation and send a message to the SIP
controller 318 indicating that it no longer has suflicient
resources to act as the serving residential gateway to the
third party call.

As described above, upon receipt by the SIP controller
318 of an indication that serving residential gateway 324
lacks suili

icient resources to continue acting as the serving
residential gateway, alternate residential gateway 334 1s
chosen as the serving residential gateway. When residential
gateway 334 1s chosen, 1t receives the request 1n step 502
(FIG. 5) and then residential gateway 334 begins processing
the call in accordance with the steps of FIG. 5 as described
above.

It 1s noted that during the transter of call processing from
residential gateway 324 to residential gateway 334, there 1s
also a need for a transter of the PSTN connection of called
station 308. More particularly, the connection between
called station 308 and residential gateway 324 via CO 312
must be transierred to a connection between the called
station 308 and residential gateway 334 via CO 312. This
transier occurs at the CO 312 as represented by arrow 340.
Further, the transfer must occur synchronously with the
transfer of processing from residential gateway 324 to
residential gateway 334 such that the transfer 1s seamless
and imperceptible by the participants to the call between
telephone 302 and telephone 308. In the embodiment shown
in FIG. 3 1n which the residential gateways connect the call
via the PSTN, the residential gateway 334 initiates a tele-
phone call to called station 308 via CO 312. SIP controller
318 sends a call waiting tone to residential gateway 324
which then sends the call waiting tone to called station 308.
The user of called station 308 hears the tone and triggers
switching of the line. Alternatively, the call waiting tone
along with a switch message may be sent to the CO 312 1n
such a way that the CO 312 switch reacts and switches the
calls but the user of called station does not hear the tone.
Once the call 1s appropnately switched, residential gateway
324 drops the call. Alternatively, if called station 308 were
connected to residential gateways 334 and 324 via a wireless
LAN (or equivalent), then the call switching may be accom-
plished by residential gateway 334 conierencing into the
existing connection between residential gateway 324 and
called station 308. Residential gateway 324 would then drop
ofl the call.

The foregoing Detailed Description is to be understood as
being in every respect illustrative and exemplary, but not
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restrictive, and the scope of the invention disclosed herein 1s
not to be determined from the Detailed Description, but
rather from the claims as interpreted according to the full
breadth permitted by the patent laws. It 1s to be understood
that the embodiments shown and described herein are only
illustrative of the principles of the present invention and that
various modifications may be implemented by those skilled
in the art without departing from the scope and spirit of the
invention. Those skilled 1n the art could implement various
other feature combinations without departing from the scope
and spirit of the mvention.

The invention claimed 1s:

1. A method of routing a telephone call from a calling
terminal to a called terminal comprising the steps of:

routing said call to a first residential gateway at a first

customer premises via a broadband data network;
routing said call from said first residential gateway to said
called terminal via a local area network:

routing said call to a second residential gateway at a

second customer premises via said broadband data
network:; and

routing said call from said second residential gateway to

said called terminal via said local area network.

2. The method of claim 1 wherein said local area network
1s a public switched telephone network comprising a central
oflice and wherein:

said step of routing said call from said first residential

gateway to said called terminal via a local area network
comprises the step of mitiating a telephone call from
said first residential gateway to said called terminal via
sald central office; and

said step of routing said call from said second residential

gateway to said called terminal via said local area
network comprises the step of imtiating a telephone call
from said second residential gateway to said called
terminal via said central oiflice.

3. The method of claim 2 further comprising the step of:

converting said call from an internet protocol telephone
call to an analog PSTN call at said first and second
residential gateways.

4. The method of claim 1 further comprising the step of:

detecting that a device at said first customer premises
requires bandwidth between said first residential gate-
way and said broadband data network that 1s being used
by said telephone call; and

wherein said step of routing said call to a second resi-
dential gateway at a second customer premises via said
broadband data network 1s in response to said step of
detecting.

5. The method of claim 1 further comprising the step of:

detecting that a device at said first customer premises
requires bandwidth between said first residential gate-
way and said local area network that 1s being used by
said telephone call; and

wherein said step of routing said call to a second resi-
dential gateway at a second customer premises via said
broadband data network 1s 1n response to said step of
detecting.

6. The method of claim 1 further comprising the step of:

detecting that a resource associated with said first resi-
dential gateway 1s msuthlicient to support said telephone
call; and

wherein said step of routing said call to a second resi-
dential gateway at a second customer premises via said
broadband data network 1s in response to said step of
detecting.
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7. The method of claim 6 wherein said resource 1s
computer processing capability.
8. The method of claim 1 wherein said local area network

comprises a wireless network.
9. The method of claim 1 wherein said call 1s transmitted

through said broadband data network using SIP protocol.
10. The method of claim 1 wherein said broadband data

network operates according to a distributed feature compo-
sition architecture.

11. The method of claim 1 wherein said telephone call 1s
initiated by said calling telephone as an analog PSTN call,
said method further comprising the steps of:

recerving said call from said calling terminal; and

converting said analog PSTN call to an mternet protocol

telephony call.

12. A system for routing a telephone call from a calling
terminal to a called terminal comprising;:

a first residential gateway located at a first customer

premises comprising:

a first broadband data network interface;

a first local area network interface;

means for routing a call received from a broadband data
network via said first broadband data network inter-
face to a local area network via said first local are
network interface;

a second residential gateway located at a second customer

premises comprising:

a second broadband data network interface;

a second local area network interface;

means for routing a call recerved from a broadband data
network via said second broadband data network
intertace to a local area network via said second local
are network interface;

a call controller in said broadband data network compris-

ng:

means for routing a call for said called terminal to said
first residential gateway; and

means for re-routing said call for said called terminal to
said second residential gateway 1n response to a
determination that a device at said first customer
premises requires a resource of said first residential
gateway that 1s being used by said telephone call.

13. The system of claim 12 wherein said call controller 1s
an SIP controller.

14. The system of claim 12 wherein said resource includes
bandwidth between said residential gateway and said broad-
band data network.

15. The system of claim 12 wherein said resource includes
bandwidth between said residential gateway and said local
area network.

16. A method for operation of a customer premises
gateway device comprising the step of:

recerving a request to act as a gateway for a telephone call

between a calling terminal and a called terminal;
imitiating a telephone connection from said gateway
device to said called terminal via a PSTN;

recerving 1P data packets containing voice data for said

telephone call from a broadband data network;
converting said IP data packets to analog voice signals;
transmitting said analog voice signals to said called
terminal via said telephone connection;

upon a determination that said gateway device has msul-

ficient resources to continue handling said telephone
call between said calling terminal and said called
terminal, sending a message to a call controller 1n said
broadband data network.
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17. The method of claim 16 wherein said insuilicient
resources 1ncludes bandwidth between said gateway device
and said broadband data network.

18. The method of claim 16 wherein said insuilicient
resources includes bandwidth between said gateway device
and said PSTN.

19. The method of claim 16 wherein said insuilicient
resources includes processing capability of said gateway
device.

12

20. The method of claim 16 wherein said IP data packets

are transmitted through said broadband data network using
the SIP protocol.

21. The method of claim 16 wherein said broadband data

network operates according to a distributed feature compo-
sition architecture.
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